Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.056; wR factor = 0.152; data-to-parameter ratio = 14.1.
Related literature
For the biological activities and uses of carbazole derivatives, see: Itoigawa et al. (2000) ; Ramsewak et al.(1999) . For their electronic properties and applications, see: Friend et al. (1999) ; Zhang et al. (2004) . For related structures, see: Gopinath et al.(2013) . For the Thorpe-Ingold effect, see: Bassindale (1984) . For bond-length distortions, see: Allen et al. (1987) . For graph-set notation: Bernstein et al. (1995) . Refinement R[F 2 > 2(F 2 )] = 0.056 wR(F 2 ) = 0.152 S = 1.04 4582 reflections 326 parameters 1 restraint H-atom parameters constrained Á max = 1.00 e Å À3 Á min = À0.55 e Å À3 Table 1 Hydrogen-bond geometry (Å , ) .
Cg is the centroid of the C19-C24 ring. Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 ). supplementary materials Acta Cryst. (2014) . E70, o230-o231 [doi:10.1107/S1600536814001809] 2-(4-Chloro-2-nitrophenyl)-4-methoxy-9-phenylsulfonyl-9H-carbazole-3carbaldehyde P. Narayanan, K. Sethusankar, Velu Saravanan and Arasambattu K. Mohanakrishnan
Comment
Carbazole and its derivative have become quite attractive compounds owing to their applications in pharmacy and molecular electronics. It has been reported that carbazole derivatives exhibit various biological activities such as antitumor (Itoigawa, et al. 2000) , anti-inflammatory and antimutagenic (Ramsewak, et al. 1999) . Carbazole derivatives also exhibit electroactivity and luminenscence and are considered to be potential candidates for electronic applications such as colour displays, organic, semiconductors, laser and solar cells (Friend, et al. 1999; Zhang et al. 2004 ).
The title compound, C 26 H 17 ClN 2 O 6 S, comprises a carbazole ring system which is attached to a phenylsulfonyl ring, a chlorine substituted nitrophenyl ring, a methoxy group and a carbaldehyde group. The carbazole ring system is essentially planar with maximum deviation of 0.067 (4) Å for the carbon atom (C9), which is connected to the aldehyde group. The methoxy group oxygen atom(O5) and carbaldehyde group carbon atom (C26) are deviate from the carbazole ring system by 0.1860 (9) Å and 0.1767 (3) Å, respectively. The carbazole ring system make dihedral angles of 72.81 (11)° and 78.74 (11)° with the nitrophenyl ring(C13-C18) and sulfonyl sustituted phenylring(C19-C24), respectively.
The atom S1 has a distorted tetrahedral configuration. The widening of angle O2-S1-O1 [120.52 (12) °] and narrowing of angle N1-S1-C19 [104.80 (11)°] from the ideal tetrahedral value are attributed to the Thorpe-Ingold effect (Bassindale, 1984) . As a result of electron-withdrawing character of the phenylsulfonyl group, the bond lengths N1-C1 = 1.429 (3) Å and N1-C12 = 1.418 (3) Å in the molecule are longer than the mean value of 1.355 (14) Å (Allen, et al. 1987) . The sum of the bond angles around N1 [350.5°] indicate the sp2 hybridization. The chlorine atom Cl1 deviated by -0.0246 (9) Å from the phenyl ring (C13-C18).
The molecular structure is stabilized by C2-H2···O1, C11-H11···O2 intramolecular interactions formed by the sulfone oxygen atoms, which generate two S(6) ring motifs (Fig-1 ). In the crystal packing, molecules are linked via C15 -H15···O3 i intermolecular hydrogen bonding, which generate C(7) infinite one dimensional chain running parallel to base vector [1 0 0]. The crystal packing is further stabilized by C4-H4···Cg1 ii intermolecular interaction, which results in centrosymmetric dimers (Bernstein, et al. 1995) . The packing view of the title compound is shown in Fig-2 and Fig-3 .
Experimental
A solution of 3-(bromomethyl)-2-(4-chloro-2-nitrophenyl)-4-methoxy-9-(phenylsulfonyl)-9H-carbazole (1.50 g, 2.5 mmol) and bis(tetrabutylammonium) dichromate (2.63 g, 3.75 mmol) in dry CHCl 3 (50 ml) was refluxed for 10 h. The susequent removal of solvent in vacuo followed by column chromatographic (silica gel; hexane-ethyl acetate, 4:1) purification afforded 9-(phenylsulfonyl)-2-(4-chloro-2-nitrophenyl)-4-methoxy-9H-carbazole-3-carbaldehyde (1.08 g, 81%) as a colourless solid. Single crystal suitable for X-ray diffraction were prepared by slow evaporation of a solution of the title compound in chloroform (CHCl 3 ) at room temperature. m.p. 499-501 K. supplementary materials sup-2 Acta Cryst. (2014). E70, o230-o231
Refinement
The positions of hydrogen atoms were localized from the difference electron density maps and their distances were geometrically constrained. The hydrogen atoms bound to the C atoms are treated as riding atoms, with d(C-H)=0.93 and Uiso(H) = 1.2Ueq(C) for aromatic and aldehyde group, d(C-H)=0.96 and Uiso(H) =1.5Ueq(C) for methyl group. The rotation angles for methyl group were optimized by least squares.
Computing details
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound with the atom numbering scheme, displacement ellipsoids are drawn at 30% probability level. H atoms are present as small spheres of arbitary radius. The intramolecular C-H···O hydrogen bonds, which are generate S(6) ring motifs, shown as a dashed lines (see Table 1 for details). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.7875 (3) 1.0463 (2) 0.4054 (2) 0.0331 (5) C13-C14-C15-C16 −0.1 (5) C20-C19-S1-O2 −143.7 (2) C14-C15-C16-C17 0.2 (5) C24-C19-S1-N1 −77.9 (2) C14-C15-C16-Cl1 −179.0 (2) C20-C19-S1-N1 103.3 (2) Hydrogen-bond geometry (Å, º) Cg is the centroid of the C19-C24 ring. 
